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(54) PHOTOSENSOR CHIP ASSEMBLY AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensor 
chip assembly that minimizes refraction of light and a 
method of manufacturing the same. 

SOLUTION: This photosensor chip assembly 30 includes 
a substrate 40 provided with a printed circuit on its top 
surface 42; a photosensor chip 50 whose bottom surface 
is laminated on the top surface 42 of the substrate 40, 
whose top surface is provided with a sensing area 54 
formed of a few photosensors 52 and a few electrically 
connected pads 56, and which is electrically connected 
to the printed circuit on the substrate 40 by the 
electrically connected pads 56; an electrically insulating 
protection layer 60 covering a portion where the 
photosensor chip 50 and the substrate 40 are 
electrically connected; and a transmissve hard 
protection layer 70 laminated so as to cover the sensing 
area 54 of the photosensor chip 50. The transmissive 
hard protection layer 70 is formed by treating a 
transparent photosensitive hard coating material applied 

on the top surface of the photosensor chip 50 by a photoengraving process and covers the top 
of the sensing area 54. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate with which the printed circuit is laid by the top face, and a base 
are stuck on said substrate. The photosensor chip which the sensing area and the 
electrical installation pad which have photosensor are formed in a top face, and is 
electrically connected to the printed circuit of said substrate by the electrical 
installation pad, The assembly of the photosensor chip characterized by having the 
insulating protective layer which has covered the part to which said photosensor chip 
and said substrate were connected electrically, and the translucency hard protective 
layer which has covered said sensing area. 

[Claim 2] Said translucency hard protective layer is the assembly of the photosensor 
chip according to claim 1 characterized by being produced from the photosensitive hard 
spreading material which has high transparency. 

[Claim 3] Said translucency hard protective layer is the assembly of the photosensor 
chip according to claim 2 characterized by being produced from having the platemaking 
process of a photograph and processing said photosensitive hard spreading material. 
[Claim 4] Said sensing area is the assembly of the photosensor chip according to claim 1 
characterized by being formed in the top-face center section of said photosensor chip. 
[Claim 5] It is the assembly of the photosensor chip according to claim 4 characterized 
by having lead wire further, connecting the end of said lead wire to said electrical 
installation pad, and connecting the other end of said lead wire to the printed circuit of 
said substrate. 

[Claim 6] The thickness of said translucency hard protective layer is the assembly of the 
photosensor chip of three given in any 1 term from claim 1 characterized by being 1-10 
micrometers. 

[Claim 7] The procedure which forms photosensor and an electrical installation pad in a 
wafer with a semi-conductor production process, The procedure which applies the 



photosensitive hard spreading material which has high transparency to the field in 
which the photosensor of said wafer was formed, The procedure which has a 
photoengraving-process process, processes so that said photosensitive hard spreading 
material may cover only the sensing area of said photosensor, and forms a translucency 
hard protective layer, The procedure of cutting open the wafer with which said 
translucency hard protective layer was formed for two or more photosensor chips with 
the chip cutting-off method, The procedure of sticking a field without the photosensor of 
said photosensor chip on the field where the printed circuit of a substrate was laid by 
die bonding, The procedure which connects electrically the printed circuit of said 
substrate, and the electrical installation pad of said photosensor chip by wirebonding, 
The manufacture approach of the assembly of the photosensor chip characterized by 
including the procedure which covers said substrate and the electrical installation part 
of said photosensor chip with insulating resin, and the procedure which carries out 
processing of ball soldering or soldering before an electrode to a field without the 
printed circuit of said substrate. 

[Claim 8] The manufacture approach of the assembly of the photosensor chip according 
to claim 7 characterized by applying said photosensitive hard spreading material to 
homogeneity by rotating said wafer in the procedure which applies said photosensitive 
hard spreading material in the field in which the photosensor of said wafer was formed. 
[Claim 9] The thickness of said translucency hard spreading material is the 
manufacture approach of the assembly of the photosensor chip according to claim 7 or 8 
characterized by being 1-10 micrometers. 



[Translation done.] 



* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the assembly and its manufacture 

approach of a photosensor chip. 

[0002] 

[Description of the Prior Art] There is a photosensor chip 10 in the assembly of the 
photosensor chip, the chip is stuck on a substrate 12, it is an example of the assembly of 
the conventional photosensor chip which is shown in drawing 1 , and the translucency 
resin protective layer (Transparent mold resin material) 16 is fabricated [ the substrate 
and chip are electrically connected by two or more lead wire 14, and ] by the top face of a 
chip with the mold. Even if the translucency protective layer of such a sensor is the 
thinnest, it must maintain 50 micrometers, and a thick translucency protective layer 
generates refraction, when a beam of light irradiates a chip 10, and it causes the 
phenomenon in which a beam of light loses linearity. 

[0003] Furthermore, it . is the assembly of another conventional photosensor chip which 
is shown in drawing 2 , and it is used for a protective layer 20 protecting the 
photosensor chip 21, and two or more electrodes (electrode) 22 are formed in the base of 
a chip, an electrode 22 has the electric conduction projection 23, and photosensor 24 is 
formed further, and transparence insulation resin (Transparent insulating resin) 25 is 
used to defer to the conductive layer 27 in which the chip 21 is formed by the top face of N 
a glass substrate 26. Since a beam of light is irradiated on a chip 21 after it passes along 
a glass substrate 26 and insulating resin 25 first when the assembly of this kind of 
photosensor chip is used, the phenomenon of losing linearity by refraction as well as 
**** happens. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the main purposes of this 



invention are to offer the assembly and its manufacture approach of the photosensor 
chip which can reduce the refraction phenomenon which happens when a beam of light 
is irradiated by the photosensor chip to the minimum. 
[0005] 

[Means for Solving the Problem] In the assembly of the photosensor chip of this 
invention for attaining the above-mentioned purpose The substrate with which the 
printed circuit is laid by the top face, and a base to the top face of a substrate 
Lamination, The photosensor chip which the sensing area formed from some 
photosensor and some electrical installation pad are prepared in the top face of a chip, 
and is electrically connected to the printed circuit of a substrate by the electrical 
installation pad, The insulating protective layer which covers the part where the chip 
and substrate were connected electrically, and the translucency hard protective layer 
stuck so that the sensing area of a chip may be covered are contained. The phenomenon 
which had happened to the conventional thing that can make thickness very thin since 
the translucency hard protective layer should cover only the sensing area of a 
photosensor chip, then a beam of light loses linearity at the time of a beaiirof-light 
exposure, by **** is improved. 

[0006] In addition, the photosensitive hard spreading material (photo-imaginable 
hard-coating material) which there is the following procedure in the main descriptions 
of the manufacture approach of the assembly of the photosensor chip of this invention, 
namely, has high transparency is applied to the top face of a photosensor chip, and a 
hard translucency protective layer is formed only in sensing area with the platemaking 
process of a photograph. 
[0007] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained 
based on a drawing. As first shown in drawing 3 , there is a photosensor chip 50 in the 
assembly 30 of the photosensor chip by one example of this invention, in the top-face 
central part of the photosensor chip 50, two or more photosensors 52 (for example, a 
photo transistor, a photodiode, CCD, CMOS) constitute the sensing area 54, and some 
electrical installation pad 56 is formed the top-face both*sides side. 

[0008] A printed circuit is laid by the top face 42 of a substrate 40 (namely, a common 
printed circuit board, PCB), the muscle-like welding pad 44 is formed in the both sides 
of the base 43, and the base of a chip 50 is deferred and combined with the top face 42 of 
a substrate 40. Two or more lead wire (bonding wire) 45 connects the end connection of 
each electrical installation pad 56 and a printed circuit, and a chip 50 and a substrate 
40 are connected electrically. 



[0009] the electric insulation protective layer 60 applies for example, electric insulation 
resin to homogeneity at each end connection of the both-sides side of a chip 50, each lead 
wire 45, and a substrate 40 - ** The translucency hard protective layer 70 with a 
thickness of about 1 micrometer is put on the sensing area 54 of a chip 50, and is stuck. 
Since a beam of light is sensed by each photosensor 52 through the translucency hard 
protective layer 70 whose thickness is about 1 micrometer only when the assembly 30 of 
the photosensor chip of this example is used so that above-mentioned explanation may 
show, the phenomenon of losing linearity by refraction decreases to minimum extent. 
[00 10] As furthermore shown in drawing 4 , the assembly 30 of the above-mentioned 
photosensor chip is produced by the following manufacture approach. First, by the 
conventional semi-conductor production process (semiconductor process), a wafer 301 is 
made and some photosensor 52 and electrical installation pad 56 are laid to the wafer. 
[0011] And in the photosensitive hard spreading material which has high transparency, 
and this example, the quotient lot number number "PCO100" of Japanese quotient Goo 
Chemicals Cor. is applied to the whole surface prepared in the photosensor of the wafer. 
Furthermore, the photosensitive hard spreading material 302 which has high 
transparency with processes, such as the conventional photoengraving-process process, 
for example, sensitization, development, and etching, is processed, and the very thin (it 
intervenes among about 1*10 micrometers) translucency hard protective layer 70 is 
formed on the sensing area 54 constituted by each photosensor 52 by it. 
[0012] Then, by the conventional chip cutting [ open ] method, a wafer 301 is cut open 
for the photosensor chip 50 with which some became independent, the whole surface 
which does not have the photosensor of a chip 50 according to the further conventional 
die bonding (die bonding) process is stuck on the top face 42 of a substrate 40, and a 
printed circuit is laid to the top face 42. The following procedure connects electrically 
the printed circuit of a substrate 40, and each electrical installation pad 56 on each chip 
with lead wire 45 according to the conventional wirebonding (wire bonding) process. 
And each electrical installation part of a substrate 40 and each chip 50 is covered with 
electric insulation, and the electric insulation protective layer 60 shownjn a drawing is 
formed. 

[0013] After completing the above-mentioned process, the **like soldering pad 44 made 
as [ show / in the globular form soldering pad 47 as shown in the last on the base 43 of a 
substrate 40 at drawing 5 according to the conventional ball soldering (solder ball 
mounting) or a soldering (electrode pre soldering) -before electrode process or drawing 3 , 
and drawing 4 ] is formed. In addition, in the manufacture approach of this example, if 
spin processing is performed to the wafer after applying to a wafer the photosensitive 



hard spreading material which has high transparency, the photosensitive hard 
spreading material of high transparency can be applied to homogeneity on a wafer by it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view showing the assembly of the conventional 1 
photosensor chip. 

[Drawing 2] It is the sectional view showing the assembly of another conventional 
photosensor chip. 

[Drawing 3] It is the sectional view showing the assembly of the photosensor chip by one 
example of this invention. 

[Drawing 4] It is a sectional view in the manufacture process of the assembly of the 
photosensor chip by one example of this invention. 

[Drawing 5] It is the sectional view showing the assembly of the photosensor chip by 

another example of this invention. 

[Description of Notations] 

30 Assembly of Photosensor Chip 

40 Substrate 

42 Top Face 

50 Photosensor Chip 

52 Photosensor 

54 Sensing Area 

56 Electrical Installation Pad 

60 Electric Insulation Protective Layer 

70 Translucency Hard Protective Layer 
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